This study examines econometric relationships between bank lending and the business cycle in Turkey. Firstly, the cyclical components of the real GDP and real bank loans were determined using time series. A cointegration analysis and a vector error-correction model with quarterly data were used for period of 1987:01-2013:03. The results of cointegration analysis indicate that there is a single stable long-run equilibrium relationship between real bank loans and macroeconomic variables. The response of bank loans to GDP shocks is positive. Bank loans have pro-cyclical character in Turkey.
Introduction
The global crisis has highlighted the connection between credit conditions and economic performance. Economists have struggled with the question of whether banks change their lending standards systematically over the business cycle. Bernanke and Gertler (1989) argued that bank lending is not only pro-cyclical, but that availability of bank loans may also increase the magnitude of business cycles. Gambetti and Musso (2012) argued that the impact of loan supply shocks is particularly important during slowdowns in economic activity.
Banks are important institutions which finance household and business spending in Turkey. The share of bank loans in external financing of the private sector is around 82% (CBRT, 2012) . In this respect, testing the relationship between the business cycle and bank lending is important. The purpose of this study is to analyze the relationship between bank loans and business cycles in terms of Turkey's economy. The rest of this study is structured as follows: Section II explores the cyclical component of the real GDP and real banking loans using time series in Turkey. Thus whether bank loans were procyclical, countercyclical, or acyclical is determined. Section III provides the data, econometric approach, and empirical results. Finally, Section IV presents the conclusions of this study.
smoothed-curve representation of a time series, one that is more sensitive to long-term than to short-term fluctuations. The adjustment of the sensitivity of the trend to short-term fluctuations is achieved by modifying a multiplier λ. For quarterly data Hodrick and Prescott (1997) proposed a value of q = 1/1600. Rand and Tarp (2002) observed that business cycles in developing countries are significantly shorter in duration compared to cycles in developed countries, making λ = 1,600 inappropriate for developing countries. Alp, Başkaya, Kilinç, and Yüksel (2011) estimated the optimal smoothing for Hodrick-Prescott filter for Turkey using 1987-2007 quarterly real GDP data, and found that for the shorter business cycle length in Turkey the optimal λ was 98 and 17. Using the finding on the average length of the business cycle for Turkey, the HP-filter smoothing parameter is estimated for Turkey as 98 with the methodology proposed by Pedersen (2001) . Figure 1 shows the turning points in Turkish real GDP series from 1987 to 2013. To capture financial fluctuations and real fluctuations, loan growth rate and GDP growth rate are used (Egert & Sutherland, 2012) . Figures 4, 5, 6, 7, and 8 show the relationship between loan growth and GDP growth in Turkey. In this study, five different sub-periods are determined for the period of 1987-2013. These periods are as follows: 1987:01-1994:01, 1994:02-1997:04, 1998:01-2001:04, 2002:01-2006:04, and 2007:01-2013 :03. Table 1 shows the descriptive statistics of real GDP growth rate and real loan growth rate for LGDP_SA Trend Cycle
Ho drick-Prescott Filter (lambda=98) 11.0 each period. The real credit growth and real gross domestic product coincide in Turkey. Therefore, it is possible to say that the bank loans in Turkey have pro-cyclical character. 1987Q2 1987Q3 1987Q4 1988Q1 1988Q2 1988Q3 1988Q4 1989Q1 1989Q2 1989Q3 1989Q4 1990Q1 1990Q2 1990Q3 1990Q4 1991Q1 1991Q2 1991Q3 1991Q4 1992Q1 1992Q2 1992Q3 1992Q4 1993Q1 1993Q2 1993Q3 1993Q4 1994Q1 CREDIT 
Empirical Results
A standard vector autoregression (VAR), which recognizes the endogeneity of macroeconomic variables, is written as follows:
where y is a vector of observable endogenous variables.
The core of our VAR comprises just four variables: log real loan volumes (crd), log real GDP (y), the general price level (cpi), and log real monetary supply (m2). Also crisis variables are added to the model as dummy variables. These variables are 1994 crisis, 2001 crisis, and 2008 crisis. All variables were transformed from nominal values to real values by using the CPI (1987 = 100).
The model was estimated with quarterly data for period 1987Q1-2013Q3. All data were taken from the Central Bank of the Turkish Republic Electronic Data Distribution System. Note. *It shows that the hypothesis is rejected at a level of significance of 5%.
As the first differences of the series are stationary (Table 2) , the Johansen cointegration test is used to identify the long-term relationship among variables (Table 3) . Criterion LR (Likelihood Ratio) is used to determine the lag length of the VAR model and it is essential that the VAR model with the selected lag length has no autocorrelation or heteroscedasticity problems. According to the LR test, the determined lag length is five (k = 5).
The long-term equilibrium model containing the variables is as follows:
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(0.307) (0.072) (0.050) (0.023) (0.018) (0.026) This result indicates that there is a long-term equilibrium relationship among all variables. As the Johansen cointegration test proved the presence of a long-term equilibrium relationship between macroeconomic variables and financial variables, one may look at the causality relationship between the variables. An error correction model is used to determine the direction of causality between cointegrated series. The lag length in the error correction model is four (k = 4). In the estimated error correction model (Table 4) , the coefficients of the lagged variables represent the short-term dynamics of the dependent variable. The error correction term in the model is negative and statistically significant. The negative coefficient of the error correction term indicates that the dependent variable meets the short-term adaptation rate for long-term equilibrium.
The coefficient of the money supply variable is positive and significant; the coefficients of dummy variables (1994, 2008) are negative and significant. This finding indicates that there is no causal relationship between real GDP and inflation and real loans. Figure 9 shows the impulse response function of the variables. According to Figure 9 , GDP and money supply shocks have a positive impact on real loan volumes. The real loan volumes exhibit a positive response to two quarters and turn negative soon after. The response of loans remains positive after about eight quarters. The response of the loan volumes to inflation rate is negative. 
Conclusions
An economic analysis which determined the cyclical component of the real GDP and real bank loans using time series indicated that the real loan growth and real gross domestic product coincide in Turkey. Response of Credit to CPI
The variables used in the econometric model are analyzed for both short-and long-term relationships. The main results of the empirical analysis are as follows. The results of cointegration analysis indicate that there is a single stable long-run equilibrium relationship among real loan volumes, real GDP, real money supply, inflation rate, and crisis variables. Money supply in the 1994 and 2008 crises are found to influence real loan volumes in the short term. The 2001 crisis affects real loan volumes in the long term. Another important finding is that the effect of real GDP on real bank loans is lost in the short term. But, impulse response functions show that the real GDP shocks appear to have a significant effect on credit markets.
